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FISH TAGGING-EXPERIMENTS-A PRELUDE TO AN
EXTENSIVE TAG-RECOVERY PROGRAMME ON LAKE VICTORIA
JOHN RINNE
East African Freshwater Fisheries Research Organization
P.O. Box 1881, Kisumu, Kenya
INTRODUCTION
In the early 1950s efforts were made to
obtain information on movements and
growth rates of fishes in East Africa
(EAFFRO 1953). Investigators of the Lake
Victoria Fisheries Service and Uganda Game
and Fisheries Department employed artificial
tags primarily in studies of Tilapia spp.
Low percentage return of tagged fishes
dictated further research under controlled
conditions in experimental ponds and aqua-
ria by 1960 (VAN SOMEREN and WHITE-
HEAD 1959). During the next decade,
generally small-scale, isolated studies of
various species. were conducted in both
artificial and natural environments in and
around Lake Victoria (CHILVERS and
GEE 1969; FRYER 1961). These contain
valuable data upon which to base and aid
in success of future fish tag-recovery pro-
grammes including species inhabiting East
African waters.
By the early 1970s it was proposed by
the East African Freshwater Fisheries Re-
search Organization to mount a large-scale
fish tag-recovery programme on LakeVictoria.
Comparison and correlation of mobility
(i.e. movements and/or migrations) of fish
populations with estimates of fish stocks,
which have been and are evidently rapidly
and drastically declining (BEAUCHAMP
1955; BEVERTON 1959; GARROD 1961a;
and ILES 1972), was one of the major
objectives of this research. In addition,
growth, mortality, and population estimates
would conceivably be made. Initial work
and planning for this 'extensive research
endeavour on the world's second largest
inland body of freshw~ter was prepared
by PECK (1972).
The present study is an early stage of this
programme and examines several species
of fishes under controlled conditions to
delineate responses to tagging as a function
of type of tag, species, size, and sex of
fish, and position of: tag placement. It is
intimately related to another phase of
research currently being conducted by the
author on age and growth of several species
important to the fishery of Lake Victoria
(e.g. Tilapia spp., and several catfishes,
Clarias mossambicus Peters and Bagrus
docmac (Forskal). Data reported are both
a reflection of growth studies and an attempt
to achieve insight into tag loss, growth,
and mortality that might be expected to
occur in these species under lake conditions
with reference to the above parameters.
They are intended to corroborate results of
and perhaps add to earlier studies of similar
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T o t a l s
n a t u r e ( V A N S O M E R E N a n d W H I T E -
H E A D 1 9 5 9 ; C H I L V E R S a n d G E E 1 9 6 9 ) .
I n a d d i t i o n , t h i s s t u d y w i l l h o p e f u l l y f u l f i l
t h e r o l e o f b a s i c b i o l o g i c a l r e s e a r c h t h a t i s
m u c h n e e d e d i n E a s t A f r i c a n w a t e r s ( F R Y E R
1 9 7 4 ) .
M A T E R I A L S A N D M E T H O D S
A p p r o x i m a t e l y 5 0 0 i n d i v i d u a l f i s h e s o f
t h e g e n u s T i l a p i a d o m i n a t e d b y T i l a p i a
n i l o t i c a L i n e e ' a n d 8 0 C l a r i a s m o s s a m b i c u s
w e r e u t i l i z e d i n e x p e r i m e n t a t i o n . F i s h e s w e r e
o b t a i n e d f r o m a f a T m p o n d o n t h e s h o r e s
o f N y a n z a G u l f , f r o m t h e G u l f i t s e l f , a n d
f r o m e x p e r i m e n t a l p o n d s a t t h e N y a n z a
P r o v i n c i a l F i s h e r i e s H e a d q u a r t e r s , K i s u m u .
A l l t e s t s w e r e c o n d u c t e d i n e i t h e r p o n d
e n v i r o n m e n t s ( l e s s t h a n 0 . 0 5 h e c t a r e s u r f a c e
a r e a a n d o f 1 . 0 m e t e r m a x i m u m d e p t h )
o r i n a q u a r i a e n c l o s e d o n t h r e e s i d e s a n d
b o t t o m w i t h c o n c r e t e a n d o n t h e r e m a i n i n g
s i d e b y g l a s s (di~ensions; 6 1 X 1 2 2 X 1 0 0 c m ) .
W a t e r s u p p l y f o r b o t h w a s p u m p e d f r o m
L a k e V i c t o r i a . W a t e r t e m p e r a t u r e s i n t h e
p o n d s , a l t h o u g h r e c o r d e d o n l y i n t e r m i t t e n t l y ,
c l o s e l y p a r a l l e l s u r f a c e w a t e r t e m p e r a t u r e s
o f t h e l a k e d u r i n g t h e s t u d y p e r i o d ( S e p t e m b e r
1 9 7 3 - M a r c h 1 9 7 4 ) . D u e t o l a c k o f a e r a t i n g
f a c i l i t i e s , a q u a r i a w e r e d r a i n e d d a i l y , c l e a n e d ,
r e f i l l e d a n d f i s h e s w e r e f e d o n a r a t i o n o f
p o u l t r y p e l l e t s . R e g u l a r d r a i n i n g o f a q u a r i a
c o m b i n e d w i t h n o c t u r n a l c o o l i n g , r e s u l t e d
i n w a t e r t e m p e r a t u r e s i n a q u a r i a v a r y i n g
3 t o 5 d e g r e e s C e l s i u s f r o m t h o s e o f t h e l a k e
o r e x p e r i m e n t a l p o n d s i n a p e r i o d o f 2 4 h o u r s .
I n i t i a l l y , e x p e r i m e n t s w e r e c o n d u c t e d i n
a q u a r i a f o r a p e r i o d o f a w e e k t o 1 0 d a y s .
M o r t a l i t y o f c o n t r o l ( u n t a g g e d ) a n d t a g g e d
f i s h e s w a s r e c o r d e d c o n c u r r e n t l y , b u t w a s
l a t e r a b a n d o n e d a n d o n l y c a s u a l l y o b s e r v e d
d u e t o m i n i m a l r a t e s . E n s u i n g e x p e r i m e n t s
w e r e c o n t i n u e d f o r a m o n t h a n d t a g g e d
f i s h e s e x t a n t a t t h a t t i m e w e r e t r a n s f e r r e d
t o p o n d s f o r o b s e r v a t i o n o v e r l o n g e r
t i m e - p e r i o d s ( o n e m o n t h o r g r e a t e r ) . S e v e r a l
e x p e r i m e n t s i n l a t e r s t a g e s o f t h e s t u d y w e r e
p e r f o r m e d e n t i r e l y i n p o n d s i n o r d e r t o
i n c r e a s e s a m p l e s i z e , t o c o m p a r e w i t h
a q u a r i a r e s u l t s , a n d t o m o r e c l o s e l y s i m u l a t e
l a k e c o n d i t i o n s .
L e n g t h s a n d w e i g h t s o f t a g g e d s p e c i m e n s
w e r e r e c o r d e d a t c o m m e n c e m e n t a n d t e r -
m i n a t i o n o f l o n g - t e r m p o n d t e s t s f o r c o m p a -
r i s o n w i t h c o n t r o l f i s h e s u n d e r s i m i l a r a n d ,
o n s e v e r a l o c c a s i o n s , t h e s a m e e n v i r o n m e n t a l
c o n d i t i o n s . G r o w t h r a t e s o f f i s h e s i n c a g e s
( d i m e n s i o n s : 1 . 5 X 1 . 0 x 3 . 0 m e t r e s ) i n
t h e l a k e w e r e a l s o u t i l i z e d t o a i d i n d e f i n i t i o n
o f t h e e f f e c t o f t a g g i n g o n g r o w t h .
A l l t a g g i n g w a s perf~rmed w i t h e i t h e r
o f t w o q u i t e s i m i l a r y e t p e r h a p s d i f f e r e n t ,
n y l o n i n t e r n a l a n c h o r t a g s ( D E L L 1 9 6 8 ;
C H I L V E R S a n d G E E 1 9 6 9 ) , h e r e a f t e r
r e f e r r e d t o a s " D e n n i s o n " a n d " F l o y . "
T h e f o r m e r a r e r e a d i l y n u m b e r e d u p t o
f o u r d i g i t s w i t h a 4 . 7 m m ( 3 / 1 6 i n c h ) d i e s e t ;
t h e l a t t e r a r e p r e l a b e l l e d . P r o p o s e d u t i l i z a -
t i o n o f b o t h t y p e s o f t a g s i n t h e t a g g i n g
p r o g r a m m e n e c e s s i t a t e d e x a m i n a t i o n o f d i f -
f e r e n t i a l r e s p o n s e s ( e . g . m o r t a l i t y , g r o w t h ,
a n d s h e d d i n g r a t e s ) o f f i s h e s t o t h e r e s p e c t i v e
t a g s . O n t h e b a s i s o f p r e v i o u s w o r k ( C H I L -
V E R S a n d G E E o p c i t ) a n d g r o s s e x t e r n a l
a n a t o m y o f a f i s h s e v e r a l p o s i t i o n s o n t h e
b o d y w e r e t e s t e d i n o r d e r t o d e t e r m i n e
o p t i m u m p l a c e m e n t f o r e a c h s p e c i e s ( F i g s .
1 , 2 ) . M o r t a l i t y a n d t a g l o s s w e r e r e c o r d e d
d a i l y i n a q u a r i a e x p e r i m e n t s , h o w e v e r ,
t h e s e d a t a a l o n g w i t h g r o w t h w e r e r e c o r d e d
o n l y u p o n t e r m i n a t i o n o f l o n g - t e r m e x p e r i -
m e n t s .
T h i r t y f i s h e s o f n e a r e q u a l s i z e i n e a c h
o f t h r e e c a t e g o r i e s ( D e n n i s o n , F l o y , a n d
u n t a g g e d ) w e r e i n t r o d u c e d i n t o a p o n d
a n d c a t c h p e r h o u r i n e x p e r i m e n t a l g i l l
n e t s ( 3 8 a n d 4 5 m m , s t r e t c h m e a s u r e ) w e r e
a n a l y z e d t o d e t e r m i n e t h e i n f l u e n c e o f t a g s
o n t h e " c a t c h a b i l i t y " o f T i l a p i a s p p . a n d
t h e d i f f e r e n c e , i f a n y , o f t h i s p h e n o m e n o n
b e t w e e n t h e t w o t y p e s o f t a g s u n d e r c o n s i -
d e r a t i o n . A l l t e s t s w e r e c o n d u c t e d i n a b s e n c e
o f a q u a t i c - i n h a b i t i n g p r e d a t o r s , h o w e v e r ,
n o c o n t r o l o v e r a n d o n
o f t e r r e s t r i a l p r e d a t
4
w a s p o s s i b l e .
R E S U L T S
S h o r t - t e r m , a q u a r i a e X l
T a g - s h e d d i n g r a t e s
i n i n i t i a l a q u a r i a e x p e l
d e s p i t e m e a n r a t e s b
t i m e p e r i o d s ( T a b l e 1 )
T a b l e 1 . T a g - s h e d d i n g a n d
f r o m e i t h e r N y a n z a G u l f
b e t w e e n T y p e o f T a g E m )
A q u a r i u m
n
E x p e r i m e n t 1 ( 8 d a y s )
1 5
2 4
3 6
4 2
5 2
6 3
T o t a l s 2 2
E x p e r i m e n t 2 ( 1 0 d a y s )
1 5
2 6
3 6
4 1 0
6 6
T o t a l s 3 3
E x p e r i m e n t 3 ( 2 8 d a y s )
2 1 1
3 1 C
4 2 (
6 I I
T o t a l s ( j
E x p e r i m e n t 4 ( 2 8 d a y J
2 2
4 j
6 I
j
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Table 1. Tag-shedding and Mortality of Tilapia spp. Reared in Aquaria Environments. All Fishes were Obtained
from either Nyanza Gulf or Ponds and Tagged in a Caudal Position (see Fig. 1) and no Distinction is Made
between Type of Tag Employed.
RESULTS
mortality by greater than one-half in expe-
riment 2 implies removal of an undefined
variable between the two experiments. Cont-
rol fishes were not available in experiments
3 and 4, however, mortality was almost
non-existent. Mean percentage tag loss of
fishes tagged in the caudal region (Fig. I-A)
with Floy tags was one-half that of Denni-
son-tagged fishes (Table 2). By contrast,
Floy tags were shed at a greater rate in a
dorsal-lateral position (Fig. I-B).
%
17
29
20
33
o
33
26
40
o
o
40
o
2
o
o
4
o
6
6
(No controls)
7.2
2
1
. 1
,0
2
Mean
size (cm)
9.0
13.4
10.2
10.2 (No controls)
Controls
Mortalityn
7
5
3
2
6
36
23
5
7
6
10
8
9
o
o
o
9
43
83
25
60
50
17
50
50
33
o
o
25
40
33
o
10
o
5
2
2
2
o
1
o
1
o
o
o
3
2
1
1
1
1
o
o
2
9
Tagged fishes
Mortality %
o
o
o
50
17
%
67
o
25
33
o
o
33
18
46
40
40
26
37
32
25
25
92
6
5
4
8
5
4
o
1
2
o
o
1
o
o
o
5
1
9
2
2
13
22
Shed
33
44
22Totals
Totals
Totals
Experiment 1 (8 days)
1 5
2 4
3 6
4 2
5 2
6 3
Experiment 2 (10 days)
1 5
2 6
3 6
4 10
6 C.
2 11
3 10
4 20
6 19
n
Aquarium
Experiment 3 (28 days)
Totals 60
Experiment 4 (28 days)
2 28
4 8
6 8
Short-term, aquaria experiments
Tag-shedding rates of fishes recorded
in initial aquaria experiments varied radically
despite mean rates being equal for similar
time periods (Table 1). Decrease in estimated
no control over and only casual observations
of terrestrial predators, including man,
was possible.
!
ltS of tagged specimens
Immencement and ter-
1 pond tests for compa-
.hes under similar and
the same environmentai
~ates of fishes in cages
1.0 x 3.0 metres) in
Jzed to aid in definition
I on growth.
rformed with either
yet perhaps different,
r tags (DELL 1968'
E 1969), hereafte;
nison" and "Floy."
y numbered up to
(3/16 inch) die set;
d. Proposed utiliza-
; tags in the tagging
examination of dif-
. mortality, growth,
es to the respective
evious work (CHIL-
) and gross external
al positions on the
prder to determine
each species (Figs.
loss were recorded
ments, however,
wth were recorded
f long-term experi-
in ponds In order to
~e, to compare with
iO more closely simulate
equal size in each
ison, Floy, and
d into a pond
experimental gill
tch measure) were
the influence of tags
of Tilapia spp. and
of this phenomenon
9f tags under consi-
conducted in absence
predators, however,
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F i g u r e I - A A ~5 c m T I I I l o / i c a l a g g . : d , , · n h a F l o y i n t e r n a l a n c h o r l a g i n a c a u d a l
p o s i t i o n .
F i g u r e I - B . A 2 0 e m T . 1 I I 1 0 / l c n u g g e d \ \ - l l h a O e r u u s o n i n t e r n a l a n c h o r l a g I n a
d o r s a l - l a t e r a l P O S i l J O D .
T a b l e 2 . 1
1
A q u a r i
( C J u d n
2
3
4
2
4
( O : : > r s a l - I :
3
4
( c a u d a
E
( d o r s a l - I ;
1
d e f i n i t e r e J a t l
f i s h a n d s h e d d i n g
e v i d e n t . F i s h e s a s s r
d i s p l a y e d n o m o r t a
p e r i o d a n d s h e d d i n l
t h a n I n m e d i u m - s i
o r l a r g e r ( 1 3 . 4 c m
( T a b l e J ) . T a g s w e r
a p p r o x i m a t e l y 9 ° 1 "
e e k o f e x p e r i m e n t :
4 w e e k s ( T a b l e : , I ) .
e x p e r i m e n t s s u g g e s
b e t w e e n m e a n p e r c e
l i t y o t T i l a p i a m a r l
p o s i t i o n s ( T a b l e 4 ) .
L o n g - t e r m , p o n d e x ,
T h e e f f e c t o f s i
t a g s w a s e x a m i n e
w h i c h m o r e c l o s e l y
i n o r d e r t o c o m \ =
S p e c i m e n s o f T . I
T . z i l l i i i n B - 4 w e I
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Table 2. Tag-shedding in Tilapia spp. in Aquarium Environments with Reference to
Tag-typed and Position of Tag
Aquarium Begin End n shed %
Dennison-tagged
(Caudal position)
2 5 2 3 60
3 6 3 3 • 50
4 20 12 8 40
2 14 8 6 43
4 8 6 2 25
Total 53 31 22 42
(Dorsal-lateral position)
3 20 20 0 0
4 8 8 0 0
Total 28 28 0 0
Floy-tagged
(caudal position)
6 19 14 5 26
2 14 II 3 22
6 8 6 2 25
g in a caudal Total 41 31 10 24
(dorsal-lateral position)
6 8 7 13
or tag in a
No definite relationship between size of
fish and shedding or mortality rates was
evident. Fishes as small as 7.2 cm mean size
displayed no mortality over the four-week
period and shedding of tags was no greater
than in medium-sized (10 cm, mean size)
or larger (13.4 cm, mean size) specimens
(Table I). Tags were shed at a mean rate of
approximately 9 % during each successive
week of experimentation up to and including
4 weeks (Table ~). Data in the final aquaria
experiments suggested a marked difference
between mean percentage tag-loss and morta-
lity ot Tilapia marked in the two respective
positions (Table 4).
Long-term, pond experiments
The effect of size on shedding rates of
tags was examined in these environments,
which more closely simulated lake conditions
in order to compare with aquaria results.
Specimens of T. nilotica in pond A--4 and
T. zillii in B--4 were tagged and immediately
stocked into this environment, whereas
those in ponds B-2 and B-3 were specimens
employed as continuations of aquaria expe-
riments (Table 5). Also, the two size groups
in A-4 were reared simultaneously.
No evident trends appeared between mean
size of fish and rate of tag ·Ioss for either
type of tag (Table 5). Shedding rates of
caudally-tagged specimens were remarkably
similar to those observed in aquarium
experiments.
However, in contrast to aquaria experi-
ments mean percentage tag-loss of T. nilotica
for Floy tags was greater than for Dennison-
tagged fishes. Tilapia leucosticta Trewavas
and Tilapia zillii (Gervais) also experienced
a greater loss of Floy tags, but admittedly,
sample size is small in the former. No
observable difference was displayed between
shedding rates of those fishes which had
survived approximately a month of aquarium
habitation in a tagged state and those tagged
and directly stocked in ponds.
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T a b l e 3 . R e s u l t s o f A q u a r i u m - t a g g i n g E x p e r i m e n t s o f C a u d a l l y - t a g g e d T i l a p i a s p p . I n d i c a t i n g W e e k l y S h e d d i n g
R a t e s i n a P e r i o d o f O n e M o n t h
A q u a r i u m
W e e k s a n d a c c u m u l a t i v e p e r c e n t a g e s
n I
%
2
%
3
%
4
%
2
1 1 0 0
2
1 8
2
1 8
5
4 6
3
1 0
2 2 0
2
2 0 3 3 0
4 4 0
4
2 0 2 1 0 4
2 0 6 3 0 8 4 0
6
1 9
I 5
3
1 6
3
1 6 5
2 6
2 1 4
I
7
3 2 1
4 2 9 6 4 3
2 1 4
0 0 0 0
2
1 4
3 2 2
4 8
0 0
I
1 3
1
1 3 2 2 5
6
8 I
1 3 2 2 6 2 2 6 2
2 6
T o t a l 1 0 4
7
7
1 7
1 6
2 3
2 2 3 5
3 4
•
T a b l e 4 . S h e d d i n g a n d M o r t a l i t y R a t e s o f T i l a p i a s p p . w i t h R e f e r e n c e t o P o s i t i o n o f T a g a n d E n v i r o n m e n t a l
C o n d i t i o n s . A q u a r i a E x p e r i m e n t s w e r e o f O n e M o n t h D u r a t i o n ( T i m e P e r i o d s i n w e e k s o f P o n d
E x p e r i m e n t s a r e S h o w n i n P a r e n t h e s i s )
,
S p e c i e s P o s i t i o n S h e d d i n g
M o r t a l i t y
C a u d a l D o r s a l - n S h e d
%
A l i v e
M o r t .
%
l a t e r a l
T i / a p i a s p p .
A q u a r i a
X 1 4
6
4 3 1 4
0 0
X 1 4 3 2 2
1 4
0
0
X
2 0
0 0 1 0 1 0
5 0
X
8 0 0
5
3 3 8
X
8 2
2 5
8
0
0
X 8 1
1 3 2
6
7 5
X
8
2 2 5
6
2
2 5
T o t a l
8 0
1 4 c a u d .
3 0 5 9
2 1 c a u d . 5
d o r . l a t .
3
d o r . l a t . 5 3
P o n d s
T . n i l o t i c a
( 7 )
X
2 9
9
3 1
6
3
1 0
( 7 )
X 1 9
4
2 1 1 2
7
3 7
T . z i / l l i i
( 2 )
X
3 0 8 2 6 5 3
1 0
( 4 )
X
2 3
7 3 0 2 0
3 1 3
( 4 )
X
6
1 1 7
2 4
6 6
T a b l e 5 . R a t e o f T a g l o s s o f
o f F i s h .
P o n d T i m e
P e r i o d B e g i n
( w e e k s )
T . n i l o t i c a ( s m a l l )
A - 4 7 3 0
A - 4 7 1 0
B - 2 4 1 0
T o t a l 5 0
( l a r g e )
B - 3 4 2 8
B - 2 1 2 2 0
B - 2 1 0 3 2
B - 2 4 1 9
T o t a l 9 9
T . l e u c o s t i c t a ( l a r g e )
B - 3 4 6
T . z i / / i i ( l a r g e )
B - 3 4 1 7
B - 4 4 1 5
T o t a l 3 2
T a b l e 6 . G r o w t h o f C a u d a
G r o w t h i s B a s e d i
;
T i m e
P e r i o d
( w e e k s )
n
T . n i l o t i c a
7
3 5 ·
1
3 0 "
4
8 · · ·
4
1 5
1
1 4
4
1 4
1 1 6
T . l e u c o s t i c t a
1 2 6
4 1 2
6 9
2 1
T . z i / l i i
4 1 4
2 3 0
4 4
• D e n n i s o n - t a g .
· · F l o y - t a g g e d .
• • • D o r s a l - l a t e r a l l y
D a t a w i t h o u t a s t e : .
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T o t a l : 9 7
1 0 5
T a b l e 8 . C o m p a r i s o n o '
t o S e x a n d R e i
T a b l e 7 . G r o w t h R a t e a m
a n d C a g e s i n L a l
M a l e F e J
1
T i m e
P e r i o d
( w e e k s )
( n o n - f e d )
8
3 2
5
1 2
6
3 0
4
2 0
-
T o t a l
6 2
T . z i / / i i ( n o n - f e d )
4 3 2
6 5 5
2 9
2 9
T a g g e d
' 1 7
1 2
1 2
~ " .
NOIl~taa8ed ( s m a l l )
g 1 J
8 1 0
( l a r g e )
8
8 1 1
T a g g e d ( b r o o d i n g f i
4
1 2
T . n i / o t i c a
( s u p p l e m e n t a r y f e d )
6 1 5
7 1 5
9 3 7
8 3 0
T i m e
p e r i o d n
( w e e k s )
s p e c i m e n s , b u t t h i s r e f l e c t s a s h o r t t i m e
p e r i o d o f e x p e r i m e n t s a n d r e a r i n g i n d i f f e r e n t
e n v i r o n m e n t s . T a g g e d f i s h e s a p p e a r t o b e
r e d u c e d i n g r o w t h t o a l m o s t o n e - h a l f
t h a t o f u n t a g g e d s p e c i m e n s . O n e e x p e r i m e n t
d i d i n c l u d e b o t h c o n t r o l s a n d t a g g e d f i s h e s
o f t h i s s p e c i e s g r o w n s i m u l t a n e o u s l y ( T a b l e
6 , 7 ; n = 3 0 ( t a g g e d ) a n d 9 ( c o n t r o l ) . G r o w t h
p e r m o n t h w a s a c t u a l l y g r e a t e r i n t h e
f o r m e r g r o u p , h o w e v e r , p e r c e n t a g e g r o w t h
i n d i c a t e d t h a t t a g g e d f i s h e s g r e w l e s s i n
w e i g h t .
C o m p a r i s o n o f g r o w t h r a t e o f t a g g e d a n d
•
n o n - t a g g e d T . n i l o t i c a w i t h r e f e r e n c e t o s i z e
a n d r e p r o d u c t i v e s t a t e i n d i c a t e d s m a l l e r
i n d i v i d u a l s ( 8 . 8 . e m , m e a n s i z e ) o f b o t h s e x e s
g r e w a b o u t 4 t i m e s t h a t o f l a r g e r ~pecimens
( 1 7 . 8 c m , m e a n s i z e ; T a b l e 8 ) . F i s h e s o f
e i t h e r s e x a n d o f s i m i l a r s i z e i n c r e a s e d
e q u a l l y i n l e n g t h , b u t n o n - t a g g e d s p e c i m e n s
i n c r e a s e d s l i g h t l y m o r e i n p e r c e n t a g e w e i g h t
t h a n t h e i r t a g g e d c o u n t e r p a r t s . N o n - t a g g e d
f e m a l e s g r e w s l i g h t l y m o r e i n p e r c e n t a g e
l e n g t h a n d w e i g h t r e l a t i v e t o m a l e s w h e n
s m a l l e r ( 8 . 8 . c m ) a n d t h e r e v e r s e a p p e a r s t o
b e t h e c a s e o n c e t h e y a t t a i n a l a r g e r m e a n
s i z e ( 1 7 . 8 e m ) . B r o o d i n g , t a g g e d f e m a l e s
g r o w l e a s t i n e i t h e r p a r a m e t e r .
T h r e e g r o u p s ( D e n n i s o n , F l o y , a n d u n -
t a g g e d ) o f 3 0 s p e c i m e n s e a c h o f T . n i l o t i c a
c o n t a i n i n g i n d i v i d u a l s o f n e a r e q u a l s i z e
i n e a c h c a t e g o r y ( m e a n s i z e s ; 1 1 . 7 , 1 1 . 5 ,
a n d 1 1 . 6 , r e s p e c t i v e l y ) w e r e i n t r o d u c e d i n t o
a p o n d a n d t h e c a t c h i n a n e x p e r i m e n t a l g i l l
n e t r e c o r d e d . S h o r t t i m e i n t e r v a l s w e r e
e m p l o y e d i n o r d e r t o a l l o w f o r r e p l i c a t e
t e s t s t o b e c o n d u c t e d a n d t o p r e s e r v e s p e c i -
m e n s f o r g r o w t h s t u d i e s . S p e c i m e n s i n b o t h
t a g g e d c a t e g o r i e s w e r e a c t u a l l y l e s s i n n u m b e r
i n t h e s e c o n d t r i a l s e r i e s ( 1 3 . 1 . 7 4 ) d u e t o
s h e d d i n g o f t a g s i n t h e i n t e r i m , a n d a c -
c o r d i n g l y o n e s h o u l d e x p e c t f e w e r o f t h e s e
s p e c i m e n s t o b e n e t t e d . N e v e r t h e l e s s , c o n f i -
d e n c e l i m i t s a r e b a s e d o n t h e o r i g i n a l
s a m p l e s i z e s , t h u s p l a c i n g a b i a s f o r t h e
u n t a g g e d s p e c i m e n s .
I n a d d i t i o n t o t a g - l o s s r a t e s o f t h e t h r e e
s p e c i e s , g r o w t h w a s e x a m i n e d w i t h r e f e r e n c e
t o m e a n s i z e ( T a b l e 6 ) . T a g t y p e d i d n o t
a d v e r s e l y a f f e c t g r o w t h , a n d , T . n i l o t i c a
t a g g e d i n a d o r s a l - l a t e r a l p o s i t i o n a p p e a r
n o t t o b e r e d u c e d i n g r o w t h w h e n c o m p a r e d
t o c a u d a l l y - t a g g e d f i s h e s o f s i m i l a r m e a n
s i z e ( e . g . n = 1 4 ; 1 2 . 7 c m ) .
B a s e d o n p e r c e n t a g e g r o w t h t a g g e d T i l a p i a
n i l o t i c a i n c r e a s e d s l i g h t l y l e s s i n l e n g t h y e t
l e s s t h a n o n e t h i r d a s m u c h i n w e i g h t c o m -
p a r e d t o u n t a g g e d s p e c i m e n s o f s i m i l a r
s i z e ( T a b l e s 6 a n d 7 ) . M e a n s i z e a n d l e n g t h -
w e i g h t r e l a t i o n s h i p s o f t a g g e d a n d u n t a g g e d
f i s h e s m u s t b e c o n s i d e r e d i n s u c h c o m p a r i -
s o n s . N o m a r k e d d i f f e r e n c e i n g r o w t h r a t e
o f e i t h e r t a g g e d o r u n t a g g e d f i s h e s i s e v i d e n t
b e t w e e n s m a l l ( 8 t o 1 0 c m , m e a n s i z e ) a n d
l a r g e r ( 1 4 e m , m e a n s i z e ) T . n i l o t i c a t h a t c a n
n o t b e e x p l a i n e d b y l e n g t h - w e i g h t r e l a t i o n -
s h i p s . N o n - t a g g e d T . n U o t i c a w h i c h w e r e
s u p p l e m e n t a r y f e d a n d i n h a b i t i n g p o n d s g r e w
m o r e i n w e i g h t y e t l e s s i n l e n g t h t h a n n o n - f e d
f i s h e s , a g a i n i n p a r t a t t r i b u t a b l e t o r e l a t i v e
g r o w t h o f s m a l l e r i n c o m p a r i s o n t o l a r g e r
f i s h e s . C o m b i n e d , u n t a g g e d p o n d - r e a r e d
i n d i v i d u a l s o f t h i s s p e c i e s g r e w a b o u t t h e
s a m e i n p e r c e n t a g e l e n g t h b u t o v e r 2 t i m e s
i n p e r c e n t a g e w e i g h t a s d i d f i s h e s l i v i n g i n
c a g e s i n t h e l a k e ( T a b l e 7 ) . P e r c e n t a g e
g r o w t h i n l e n g t h o f t a g g e d f i s h e s i n p o n d s
w a s s i m i l a r t o t h o s e i n h a b i t i n g c a g e s w h i l e
t h e f o r m e r i n c r e a s e d s o m e w h a t l e s s i n p e r -
c e n t a g e w e i g h t .
G r o w t h r a t e s o f t a g g e d T . l e u c o s t i c t a
w e r e v a r i a b l e a n d o n t h e a v e r a g e t h i s s p e c i e s
i n c r e a s e d o n e h a l f a s m u c h i n m e a n p e r -
c e n t a g e l e n g t h a n d w e i g h t a s T . n i l o t i c a .
N o d a t a o n u n t a g g e d T . l e u c o s t i c t a w e r e
a c q u i r e d d u e t o s c a r c i t y o f s p e c i m e n s i n t h e
K i s u m u a r e a o f N y a n z a G u l f .
U n t a g g e d T . z U l i i a l s o i n c r e a s e d i n l e n g t h
a t a r a t e r e l a t i v e t o m e a n s i z e o f s p e c i m e n s
( T a b l e 7 ) a n d s i m i l a r a l t h o u g h l e s s i n b o t h
p e r c e n t a g e l e n g t h a n d w e i g h t t o T . l e u c o s t i c t a .
G r o w t h i n w e i g h t w a s r e d u c e d i n l a r g e r
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Table 7. Growth Rate and Percentage Growth of Non-tagged T. nilotica and T. zi/lii in Experimental Ponds
and Cages in Lake Victoria
T. nilotica
(supplementary fed)
6 15
7 15
9 37
8 30
Mean length (em)
Growth/ Percent/ Begin
month growth
Mean weight (g)
End Growth PercentJ
month growth
76
31
510
29
5.3
31.4
51. 5
31. 3
15.0
78.9
126.0
172.3
37 7.0
29 23.9
36 10.1
10 109.7
Experimental ponds
2.8
3.1
3.5
1.7
End
11.7
16.2
17.6
21. 2
7.5
10.7
9.8
17.8
Beginn
Time
period
(weeks)
reflects a short time
I and rearing in different
d fishes appear to be
to almost one-half
:imens. One experiment
ltrols and tagged fishes
I simultaneously (Table
3.nd 9 (control). Growth
tually greater in the
rer, percentage growth
d fishes grew less in
Table 8. Comparison of j:;rowth of Tagged and Non-tagged T. nilotica in Experimental Ponds with Reference
to Sex and Reproductive Condition
Tagged (brooding females)
4 3
12 2
Non-tagged (small)
8 15
8 10
(large)
105
4
17
33
19
73
32
21
4
148
44
2
60
41
132
100
236
104
472
446
Percent
growth
7.7
12.0
15.4
9.6
2.4
23.0
1.2
7.4
12.1
35.0
22.7
4.0
3.3
II. 3
19.3
3.3
49.1
48.7
29.1
36.0
Mean weight (g)
End Growth/
month
87.0
95.0
25.8
36.0
101. 7
49.9
54.1
150.5
95.0
227.9
182.0
10.4 103.2
10.8108.1
Begin
34.4
92.7
85.0
91.0
85.0
169.7
110.0
3
7
14
8
7
9
11
49
43
19
30
27
1.8
1.4
1.1
1.6
1.9
0.6
1.1
4.3
3.8
Experimental ponds
3.2 31 10.4
1.9 15 21.6
1.2 7 100.5
1.0 8 38.3
2.1
2.1
2.8
4.0 70 4.2 49.6
Cage experiments (non-fed)
2.5 32 2.9 4.4
1.9 30 5.6 16.6
2.2 28 12.1 24.3
Mean length (em)
End Growth/ Percent
month growth
18.9
19.8
17.4
16.3
15.8
21.2
19.9
21.0
21.4
10.4
12.4
17.3
13.3
13.6
7.7
9.2
10.1
8.8
8.8
18.3
16.6
17.9
17.7
12.7
16.9
16.7
6.5
4.6
6.3
7.9
5.7
7.2
9.5
16.7
12.7
12. I
2
7
•
17
Female Eegin
12
30
20
62
32
7
11
Male
Total: 97
Total
8
8
5
6
4
Time
Period
(weeks)
T. zi/Iii (non-fed)
4 32
6 55
2 9
2 9
Tagged
7
12
12
(non-fed)
8
wth rate of tagged and
r with reference to size
ate indicated smaller
lean size) of both sexes
3.t of larger ~pecimens
Table 8). Fishes of
imilar size increased
non-tagged specimens
e in percentage weight
nterparts. Non-tagged
more in percentage
lative to males when
the reverse appears to
attain a larger mean
ding, tagged females
arameter.
rison, Floy, and un-
IS each of T. nilotica
of near equal size
lD sizes; 11.7, 11.5,
were introduced into
I an experimental gill
~ime intervals were
allow for replicate
ld to preserve speci-
I. Specimens in both
tually less in number
es (13.1.74) due to
e interim, and ac-
.pect fewer of these
Nevertheless, confi-
( on the original
ng a bias for the
1 0 J O H N R I N N E
T a b l e 1 0 . R a t e o f T a g L o s s a n d G r o w t h o f C l a r i a s m o s s a m b i c u s u n d e r P o n d C o n d i t i o n s w i t h R e f e r e n c e t o
T a g - t y p e a n d P o s i t i o n
T a b l e 9 . O b s e r v a t i o n s o n t h e I n f l u e n c e o f T a g s o n
" C a t c h a b i l i t y " o f T . n i l o t i c a i n G i l I n e t s . A l l T e s t s
E x c e p t O n e w e r e o f O n e H o u r D u r a t i o n
D e f i n i t e l y n o d i f f e r e n c e w a s e v i d e n t b e -
t w e e n c a t c h a b i l i t y o f D e n n i s o n - a n d F l o y -
t a g g e d f i s h e s ; b u t i t a p p e a r s t h e y w e r e
n e t t e d i n g r e a t e r n u m b e r s t h a n u n t a g g e d
s p e c i m e n s ( T a b l e 9 ) . S a m p l e s i z e r e n d e r e d
c o n f i d e n c e l i m i t s o n c a t c h o f u n t a g g e d
s p e c i m e n s i n · t h e f i r s t s e r i e s o f t r i a l s t h a t
E x p e r i m e n t I ( 5 t r i a l s ) 9 . 1 . 7 4
D e n n i s o n -
t a g g e d
F i s h e s n e t t e d 7
E x p e r i m e n t 2 ( 5 t r i a l s ) 1 3 . 1 . 7 4
F i s h e s n e t t e d 2 6
F l o y t a g s w e r e s h e d :
r a t e t h a n D e n n i s o n f r o m
t a g g e d i n b o t h t h e c a
d o r s a l - l a t e r a l ( F i g . 2 - B
s a m p l e s i z e o f t h e l a t
( T a b l e 1 0 ) . S h e d d i n g
m e n s t a g g e d i n a d o
R e g a r d l e s s o f t a g t y p e ,
i n d i c a t e s a 5 5 % m e a n
t h e c a u d a l p o s i t i o n c o
i n a d o r s a l - l a t e r a l l o c a t i
T h i s s p e c i e s o f c a t f i s h l
a n d n o r m a l l y l o s t w~
V a r i a t i o n i n r a t e o f i n
i n d i v i d u a l s p e c i m e n s ~
u n t a g g e d s p e c i m e n s a r
l
c o m p a r i s o n . S m a l l e r
o r l e s s ) u s u a l l y g r o w
w h e n t a g g e d w h i l e lar~
c m ) d i d n o t i n c r e a s e
a n d n o r m a l l y l o s t i n
F i s h e s o f s i m i l a r s i z e
l a t e r a l p o s i t i o n i n c r e a 5
l e n g t h b u t l e s s i n w e i g l
t a g g e d s p e c i m e n s .
G r a n d
m e a n
%
F l o y - t a g g e d
E n d L o s s
B e g i n
o v e r l a p p e d s l i g h t l y w i t h D e n n i s o n b u t n o t
F l o y t a g s a t b o t h t h e 9 0 o r 9 5 % l e v e l s .
C o m b i n i n g d a t a f r o m a l l r e p l i c a t e s , t a g g e d
s p e c i m e n s w e r e d e f i n i t e l y n e t t e d i n s i g n i f i -
c a n t l y ( P < 0 . 0 5 ) g r e a t e r n u m b e r s d e s p i t e
f e w e r o f t h e s e s p e c i m e n s i n e x i s t e n c e d u r i n g
t h e l a t t e r e x p e r i m e n t s d u e t o p r o b a b l e
s h e d d i n g i n t h e i n t e r i m . N o s t a t i s t i c a l
d i f f e r e n c e s ( P > 0 . 1 0 ) b e t w e e n t h e t w o t y p e s
o f t a g s o c c u r r e d , b u t - b i o l o g i c a l s i g n i f i c a n c e
i s a p p a r e n t i n t h a t D e n n i s o n - t a g g e d f i s h e s
w e r e m o r e s u s c e p t i b l e t o b e i n g c a u g h t i n
a g i l l n e t t h a n t h o s e w i t h F l o y t a g s . T h i s
s t a t e m e n t i s s t r e n g t h e n e d b y t h e f a c t t h a t
f i n a l s h e d d i n g r a t e s o f D e n n i s o n - t a g g e d
f i s h e s w a s g r e a t e r t h a n t h a t o f F l o y - t a g g e d
s p e c i m e n s ( T a b l e 5 , p o n d B - 3 ) . T h a t i s ,
o n e s h o u l d e x p e c t f e w e r o f t h e f o r m e r
c a t e g o r y t o b e c a u g h t o n t h e b a s i s o f r e l a t i v e
n u m b e r s o f e a c h d u r i n g n e t t i n g a c t i v i t y .
6
8
4 - 1 2
5 - 1 1
U n -
t a g g e d
2
9
1 9
1 9 - 2 6
1 4 - 2 4
F l o y -
t a g g e d
1 0
D e n n i s o n - t a g g e d
L o s s %
3 3
2 4 - 4 2
2 2 - 4 4
E n d
B e g i n
T i m e
P e r i o d
( w e e k s )
T o t a l o f 2 E x p e r i m e n t s
9 5 % C o n f . l i m i t s
9 0 % C o n f . l i m i t s
T i m e
M e a n l e n g t h ( c m )
M e a n w e i g h t ( g )
P e r i o d n
B e g i n E n d
G r o w t h /
P e r c e n t /
B e g i n
B e g i n
G r o w t h /
Pe~t/
( w e e k s )
m o n t h g r o w t h
m o n t h g r o w t h
C a u d a l l y - t a g g e d
8 4
2 9 . 2 3 1 . 3 1 . 1
4 2 0 7
2 6 2 2 8 1 4
8 3
4 5 . 3 4 5 . 4 0 . 0 0 8 0 0
6 5 8 7 1
D o r s a l - l a t e r a l l y t a g g e d
8
9 2 6 . 1
2 8 . 8 1 . 4
5
1 8 6 2 0 8
1 1
6
1 6 4
3 2 . 4 3 5 . 5 0 . 8 2 2 7 6
4 3 7 4 0 1 4
8 7
4 0 . 5
4 0 . 5
0 . 0 0 5 2 5 5 2 8
1 . 5 0 . 3
C a u d a l l y - t a g g e d
8 2 1 1 0
8 8 5
1 6 4 0
3 3 1 5
D o r s a l - l a t e r a l l y t a g g e d
1 6 4 3
8
1 1 5 2 3
2 1 3 3
3
3 8
9 5 4
4 4
4
1 0 0
3 0
3 1 0 0
-
-
1 8
5 6
1 5
7
8
5 3
2 5 1 2 7
5
4 2
1 6
1 6 0 0
-
-
2 5 2 8
2 3 5 1 8
5 5
1 9
D I S C U S S I O N
T i l a p i a s p p .
T a g - s h e d d i n g R a t e
T a g l o s s e s o f c a u d :
o f T i l a p i a r a n g e d f r o ]
5 9 % i n a q u a r i a e x p e l
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Floy tags were shed at a slightly lower
rate than Dennison from Clarias mossambicus
tagged in both the caudal (Fig. 2-A) and
dorsal-lateral (Fig. 2-B) regions, however,
sample size of the latter tag weakens data
(Table 10). Shedding was reduced in speci-
mens tagged in a dorsal-lateral position.
Regardless of tag type, combining all data
indicates a 55 % mean shedding rate from
the caudal position compared to only 20 %
in a dorsal-lateral location.
This species of catfish grew little in length
and normally lost weight when tagged.
Variation in rate of increase in length of
individual specimens was quite high and
untagged specimens are not available for
comparison. Smaller specimens (30 cm
or less) usually grow, although slightly,
when tagged while larger individuals (> 40
cm) did not increase in length or weight
and normally lost in the latter category.
Fishes of similar size tagged in a dorsal-
lateral posicion increased slightly more in
length but less in weight than did caudally-
tagged specimens.
DISCUSSION
Tilapia spp.
Tag-shedding Rate •
Tag losses of caudally-tagged specimens
of Tilapia ranged from about 20 % up to
59 % in aquaria experiments. Over-all, not
less than 2 or more than 3 of 10 specimens
(ca. 26.7 %) can be expected to lose their
tags inside the first month in this environ-
ment. By comparison Tilapia inhabiting
ponds displayed a higher mean shedding
rate (ca. 37.7 %), but is not appreciably
greater considering time difference of ex-
periments in the two environments. These
data suggest that observation and prediction
of estimated tag loss of this genus within
aquaria are valid. This of course assumes
that pond-reared, tagged Tilapia experience
conditions similar to fishes tagged and
released into the lake.
Dennison and Floy tags displayed inverse
shedding rates in aquaria (39 vs 20 /~,
respectively) and ponds (31 vs 43 %, re-
spectively) in caudally-tagged fishes. Hydro-
dynamics around a tag positioned in the
caudal area while a fish is swimming may
be responsible for this paradox. Algae
accumulates on tags inside a period of one
month in ponds and becomes quite extensive
in a three-month period. Daily changes of
water in aquaria and shaded conditions
precluded formation of organic matter on
tags in this environment. Build up appears
to be greater on Floy than Dennison tags,
thereby increasing friction during swimming
and promotes greater tag losses in the
former. In addition, the label-bearing tube
on the Floy tag is heavier th.an the flag on
the Dennison tag. Combinipg data from
both environments yielded a mean shedding
rate of 26.7 % for Dennison-tagged fishes
and 30.5 %for Floy-tagged specimens. Either
tag could perhaps be utilized successfully
on Tilapia in the lake-tagging programme,
however, the pond environments more
closely resemble natural, lake conditions and
Dennison tags are more effective (i.e. shed
at a lower mean rate) and economical to use
(see below).
In ponds, T. leucosticta displayed lowest
percentage tag loss, followed by T. zillii
and T. nilotica (Table 5). Sample size was
much lower in the first species and precludes
definitive statements of tag loss for this
species with reference to type of tag or in
general, however, on the basis of data for the
last two species, it appears that no real
difference exists between tag shedding rates
of species.
In most cases mean size of T. nilotica
at time of tagging had no marked effect
on subsequent rate of tag loss in either
aquaria or ponds (Table 2, 5). VAN
SOMEREN and WHITEHEAD (1961)
suggested a differential response of tagged
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p e c t e d t o e x p e r i e n c e g r e a t
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contrary, personal experience indicates that
such is often the case with inshore samples
of Ti/apia captured in a beach seine. Such
specimens. if tagged and returned, may
provide valuable data on growth at a stage
in life ":hen markers on scales (nngs) which
aid in ageing fishes are not regUlarly pro-
duced. Tagging should be performed on the
small individuals even in presence of emi-
nently greater percentage loss of tags.
Mean size of both T. leucosticta and
T. zillii was "large" thereby precluding
any irrefutable statements on size effect
on tag loss in these two species. Apparent
lower mean tag losses relati"e to T. nilotica
whi(.;h contained both large and smal1
specimens suggests that size-effect also may
exist in these two species.
Placement of a tag on a fish is an important
consideration. Data from aquaria indicated
striking differences in shedding rates in
Tilapia with respect to positi9n yet were
not as marked in pond environs (Tables
2,4). CHILVERS and GEE (1969) recorded
a 50'1~ shedding rate for both positions in
1. melanopleura x T. zillii hybrids in a
5·week period. Their long-term data (94 to
213 days) indicated greater retainment in the
caudal regions. however sample size taxes
conclusions. ]n general, it seems that tag
loss is lower from the shoulder region, but
prjof to promotion of this location for tag
insertion, mortality with respect to position
has to be considered (see below).
Time as a variable in tag-shedding is
enigmatic and least defined in my data.
Facilities and desirability of replicates
dictated brief time-periods relative to those
expected to occu r in the lake. Despite these
shortcomings aquaria data suggest a 5 to
IO~~ shedding rate with each successive week
of experimentation up to 4 weeks (Table 3).
Long-term. pond experiments which were
continuations of aquaria tests indicate
shedding is much reduced in most I:ases
after the first month (Table 5). F;shes tagged
T. nigra in ponds. Large fishes (13 em)
were not greatly atfected in rate of tag loss
while small specimens (7.5 em) suffered
under less than optimal environmental
conditions. This wa:s also noted on one
occasion for T. nilofica in my study (Table 5).
Environmental conditions in the respective
pond (B-2) over a 4-week period were less
than optimal in population density and
relative sizes of fishes co-inhabiting this
restricted environment. Mortality and
shedding rates of small (8.0 em, mean size)
fishes were markedly higher. The author is of
the opinion that fishes this sma'l and even
perhaps up to 10 em will not retain tags
as well as specimens 12 em or larger. More
data of fishes of different sizes in the same
environment are needed to confirm this.
Extremely small specimens might be ex-
pected to experience greater tag loss simply
on the basis of relative size of tag-to-fish.
It is much more difficult to tag a small fish
in the caudal region so that the tag is posi-
tioned on the midline axis of the fish. Despite
the expertise of personnel performing the
operation. placement is generally to one
side or the other of this plane. Observations
indicate that individuals tagged in this
manner most always shed tags, especially
in smaller fishes, Accuracy of placement near
the midline is greatfJf in fishes 12 cm or
larger than in those 10 cm or less. Such
location also increases the probability of
contact and interlocking with skeletal
elements of the fish (DELL 1968; CHILVERS
and GEE 1969) and thereby aids in securing
the "Y-bar" of the tag within the fish in
early stages of healing processes. Mortality
and tag loss may not only be greater in
smaller specimens but successful pr~datjon
assuredly increases on these fishes as a result
of reduced efficiency of swimming.
I do not mean to ;mply from the above
paragraph that if, in a respective gear,
many fishes 12 em or Jess are obtained that
these should be returned untagged. On the
sal-lateral
I of the fish
the caudal
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a n d i n i t i a l l y p l a n t e d i n t o p o n d s d i d n o t
d e v i a t e i n m e a n s h e d d i n g r a t e s f r o m s p e c i -
m e n s i n t r o d u c e d f r o m a q u a r i a . I t s e e m s t h a t
t a g l o s s d e c r e a s e s w i t h t i m e , h o w e v e r , t h i s
v a r i e s w i t h s p e c i e s , p o s i t i o n , a n d a c c u r a c y
o f p l a c e m e n t .
M O R T A L I T Y R A T E
M o r t a l i t y w i t h i n t h e f i r s t 8 t o 1 0 d a y s
r e s u l t i n g f r o m t a g g i n g i n a q u a r i a w a s
o n l y s l i g h t l y g r e a t e r t h a n n a t u r a l . O v e r - a l l ,
m o r t a l i t y w a s l e s s t h a n 5 ~;~ ( c a . 2 . 4 ~Q i n
c a u d a l l y - t a g g e d s p e c i m e n s o f T i l a p i a . D a i l y
o r w e e k l y m o r t a l i t y i n p o n d s c o u l d n o t b e
r e c o r d e d . M o r t a l i t y a p p e a r s t o b e l o w e r
o n c e a f i s h h a s s u r v i v e d t h e f i r s t m o n t h o f
e x i s t e n c e i n a t a g g e d s t a t e , b u t d a t a a r c y e t
t o o s c a n t y t o s u b s t a n t i a t e t h i s . I n a d d i t i o n ,
n a t u r a l m o r t a l i t y p r i m a r i l y b y b i r d p r e d a t i o n
o c c u r r e d a n d p r e c l u d e d p r e c i s e e s t i m a t e s
o f t a g g i n g m o r t a l i t y .
D i f f e r e n c e i n m o r t a l i t y r a t e o f t h e g r o u p s
o f f i s h e s 1 n i n i t i a l a q u a r i a e x p e r i m e n t s
( T a b l e I ) i s b e s t e x p l a i n e d i n t e r m s o f c o n d i -
t i o n s o f c o l l e c t i o n a n d h a n d l i n g , b o t h p e r -
t i n e n t t o t h e l a k e - t a g g i n g p r o g r a m m e . F i s h e s
i n t h e f i r s t e x p e r i m e n t w e r e b e a c h - s e i n e d ,
p l a c e d i n t o a q u a r i a a n d i m m e d i a t e l y t a g g e d .
S t r e s s o f s e i n i n g , i n t r o d u c t i o n i n t o a s t r a n g e
e n v i r o n m e n t , a n d t e m p e r a t u r e d r o p o f w a t e r
t h e f i r s t n i g h t w e r e g r e a t e r t h a n e v e n c o n t r o l s
c o u l d w i t h s t a n d . O n t h e o t h e r h a n d , s p e c i -
m e n s i n e x p e r i m e n t 2 w e r e o b t a i n e d f r o m a
f a r m p o n d a n d h e l d i n a q u a r i a f o r s e v e r a l
d a y s p r i o r t o t a g g i n g . S p e c i m e n s i n e x p e r i -
m e n t s 3 a n d 4 w e r e h e l d f o r o n e w e e k
b e f o r e b e i n g t a g g e d . T h e s e d a t a i n d i c a t e t h e
i m p o r t a n c e o f a l l e v i a t i o n o f s t r e s s t o d e c r e a s e
m o r t a l i t y i n t a g g i n g o p e r a t i o n s . T o d a t e ,
p r o c e d u r e s p r a c t i s e d t o r e m o v e s t r e s s o n
fi~hes h a v e o n l y i n c l u d e d p l a c e m e n t i n w e l l
a e r a t e d w a t e r a n d q u i c k r e t u r n t o t h e l a k e
a f t e r t a g g i n g . F i s h e s c a n n o t b e h e l d p r a c t i c -
a l l y f o r s e v e r a l d a y s t o a w e e k p r i o r t o
t a g g i n g a n d r e l e a s e . T r a n q u i l l i z e r s a r e a n
a l t e r n a t i v e , b u t i n v o l v e e x t r a t e c h n i q u e s
w h i c h w h i l e a d m i t t e d l y r e l i e v i n g s t r e s s o n
f i s h e s m a y i n d u c e o t h e r p r o b l e m s i n t h e
o v e r - a l l t a g g i n g o p e r a t i o n . F i s h e s g a i n e d b y
s t r e s s - r e d u c i n g c a n , i n m y o p i n i o n , b e
r e a d i l y a n d f e a s i b l y e q u a l l e d b y a q u a n t i t a t i v e
a p p r o a c h ( i . e . t a g g i n g l a r g e n u m b e r s q u i c k l y
a n d s a c r i f i c i n g w e a k e r s p e c i m e n s ) .
S i m i l a r t o d a t a o f C H I L V E R S a n d G E E
( 1 9 6 9 ) e f f e c t s o f p o s i t i o n o f t a g o n m o r t a l i l y
s e e m s g r e a t e s t i n a d o r s a l - l a t e r a l l o c a t i o n .
M o r t a l i t y w a s i n v e r s e t o t a g - s h e d d i n g r a t e
i n t h e s e s p e c i m e n s a n d n e c e s s i t a t e s c o n s i d e r a -
t i o n o f ( c o m b i n i n g ) b o t h s i n c e a s a u n i t t h e y
c o n s t i t u t e l o s s o f s p e c i m e n s t o t h e t a g g i n g
p r o g r a m m e . M o r t a l i t y a n d t a g - s h e d d i n g c o m -
b i n e d c o u l d r e s u l t i n o v e r 50~:;; l o s s o f
s p e c i m e n s ( T a b l e 4 ) . I t t h e r e f o r e a p p e a r s
t h a t t h e c a u d a l p o s i t i o n i s p r e f e r a b l e ,
d i s p l a y i n g a l o w e r n e t l o s s o f s p e c i m e n s .
G r e a t e r m o r t a l i t y o f f i s h e s t a g g e d i n a
d o r s a l - l a t e r a l p o s i t i o n s e e m s l o g i c a l i f f o r
n o o t h e r r e a s o n s t h a n b a s i c a n a t o m y w i t h
r e s p e c t t o c e p h a l i z a t i o n , v i t a l o r g a n s , a n d
s w i m m i n g . I n c a s e o f t h e f i r s t t w o , t h e t a g
i s n e a r e r t h e b r a i n a r e a a n d v i t a l b o d y
f u n c t i o n s , t h e r e b y p o t e n t i a l l y o r t h e o r e t i c a l l y
i m p o s i n g m o r e s t r e s s u p o n t h e f i s h . I n t e r n a l
b l e e d i n g a l w a y s o c c u r s w h e t h e r a f i s h i s
t a g g e d i n a c a u d a l o r d o r s a l - l a t e r a l l o c a t i o n .
T h e f a c t t h e l a t t e r i s n e a r e r t h e h e a r t m a y
a l s o b e c o n d u c i v e t o g r e a t e r m o r t a l i t y .
O n t h e o t h e r h a n d , g r e a t e r t a g r e t e n t i o n i n
t h e e p a x i a l , d o r s a l m u s c u l a t u r e a s o p p o s e d
t o t h e c a u d a l r e g i o n i s a t t r i b u t a b l e t o
r e l a t i v e m a s s o f b o d y t i s s u e f o r a n c h o r i n g
a n d w i t h s t a n d i n g e l f e c t s o f h e a l i n g .
M o v e m e n t o r s w i m m i n g i n f i s h e s i s
i n i t i a t e d i n t h e a n t e r i o r r e g i o n o f t h e b o d y ,
i n p a r t , i n t h e e p a x i a l m u s c l e s . S p e c i m e n s
t a g g e d i n t h i s r e g i o n w e r e o b s e r v e d t o s w i m
o n t h e i r s i d e s a n d o f t e n e r r a t i c a l l y . A t a g
l o c a t e d i n t h e c a u d a l r e g i o n i s a t o p t i m a l
p o i n t o f s t r e s s d u r i n g m o v e m t : n t o f t h e t a i l
i n s w i m m i n g a n d t h e r e f o r e m o r e t a g s a r e
s h e d f r o m t h i s p o s i t i o n c o n c o m i t a n t w i t h
a r e d u c e d t i s s u e m a s s f o r a n c h o r i n g .
S i z e a s a f a c t o r i n
c a l c u l a t e d f o r T . n i t o '
i n p o n d s i t u a t i o n s ( T a l
t h a t m o r t a l i t y i s m a r k .
s p e c i m e n s . T h i s w a s a
i n p o n d B - 2 w h e r e i n
e m , m e a n s i z e ) h a d d~
n u m b e r s i n c o m p a r i S < 1
( 1 5 . 6 e m , m e a n s i z e ) 1
e a r l i e r . O n l y 5 o f
r e m a i n e d e i t h e r w i t h
w o u n d s .
G R O W T H R A T E
E x a m i n a t i o n o f t h e I
r a t e o f T i l a p i a w a s p e r
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i n t e r v a l o n w h i c h t ,
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a n d c o n t r a r y t o c o n i
( 1 9 6 1 b ) p r o v i d e s a p
a g e a n d g r o w t h s t u ,
o f f i s h e s .
T a g g e d T . z i t l i i I
m u c h i n b o t h m e a n
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( T a b l e 6 , 7 ) . B y C O l
w e i g h t p e r m o n t h
s p e c i m e n s . N e v e r t h e
d o e s i n d i c a t e t h a t
c r e a s e l e s s i n w e i g l
c o n t r o l f i s h e s .
S p e c i m e n s o f T . n i
p o s i t i o n d i d n o t a p
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5S upon the fish. Internal
teurs whether a fish is
Dr dorsal-lateral location.
-is nearer the heart may
: to greater mortality.
-greater tag retention in
musculature as opposed
~on is attributable to
ly tissue for anchoring
[ects of healing.
iVimming in fishes is
;or region of the body,
Jal muscles. Specimens
were observed to swim
'ften erratically. A tag
1 region is at optimal
~ movement of the tail
erefore more tags are
ion concomitant with
~s for anchoring.
Size as a iactor in mortality rates was
calculated for T. nilotica on one occasion
in pond situations (Table 4). Data indicated
that mortality is markedly greater in smaller
specimens. This was also casually observed
in pond B-2 wherein small specimens (8.0
cm, mean size) had drastically diminished in
numbers in comparison to larger specimens
(15.6 cm, mean size) both stocked a month
earlier. Only 5 of 20 small individuals
remained either with tags or alive with
wounds.
GROWTH RATE
Examination of the elfect of tags on growth
rate of Tilapia was pertinent in light of objec-
tives of the proposed programme. Tagging
and recapture of specimens provides a time
interval on which to base growth under
natural lake conditions. Data indieate that
growth occurs although at a reduced rate
and contrary to conclusions of GARROD
(l96lb) provides a potential tool to aid in
age and growth studies of tropical species
of fishes.
Tagged T. zilli! grew only one-half as
much in both mean length per month and
percentage growth as did untagged specimens
(Table 6, 7). By contrast, mean growth in
weight per month was less in untagged
specimens. Nevertheless, percentage growth
does indicate that tagged fishes do in-
crease less in weigjlt on an average than
control fishes.
Specimens of T. nilotica tagged in a caudal
position did not appear to grow more than
those marked in a dorsal-lateral location
(Table 6; sample size 8 and 14). CHILVERS
and GEE (1969) reported controls of T.
melanopleura X T. zilli! hybrids grew more
than caudally-tagged specimens and the
latter more than dorsal-laterally tagged
indiViduals. Despite not listing lengths,
weights imply that fishes in their study were
larger over-all than those in my study.
Small fishes upon recovery from initial
stress of tagging wiH increase: in length more
than larger specimens, although usually
less in weight due to characteristic length-
weight relationships.
Growth of tagged T. nilofica was reduced
more in weight (> 150 %) than in length
(7 'j~) considering fishes of almost identical
mean size (Tables 6, 7). Cage-reared fishes
grew less in length and weight than those
tagged and inhabiting ponds. This extremely
slOW increase in weight, in part, is due to
small mean size, of the former group of
fishes but also reflects actual reduction in
growth due to restricted movement, abnormal
feeding regime, and density dependence of
growth. T. nigra have been shown to be
more sensitive to area of bottom than volume
of water with respect to growth (VAN
SOMEREN and WHITEHEAD 1959;
EAFFRO 1961). Marked plasticity in growth
of Tilapia concomitant with conducting
experiments of tagged and untagged fishes
under different environmental conditions
taxes validity of growth comparisons in
most cases.
No data were accumulated on elfect of
tagging on growth of T. leucosticta. Data
from ponds in Uganda suggest gro"th from
small « 10 cm) up to large size (29 cm)
proceeded at a rate of about I cm per month
(LOWE-MCCONNELL 1957). This is
less on an average than tagged specimens
grew in ponds at Kisumu, but fishes in my
study were artificially f.d. More data are
needed to adequately document growth
reduction as apparently occurs in T. nilotica
and T. zilli! as a result of tagging.
Data on growth reported for tagged
specimens in my study are not in close
agreement with other studies of Tilapia,
in part, due to both comparative mean sizes
and type of tags employed in respective
studies. Tilapia esculenla marked with metal
opercular tags and ranging from 21 to 37 cm
grew only 0.2 cm per month and did not
increase in size inside the first 60 days
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( E A F F R O 1 9 5 3 ) . V A N S O M E R E N a n d
W H I T E H E A D ( 1 9 5 9 a ) e m p l o y e d s m a l l
p l a s t i c l a b e l s m o u n t e d i n t h e d o r s a l m u s -
c u l a t u r e w h i c h d i d n o t a f f e c t g r o w t h i n
T i / a p i a a n d f i s h e s g r e w a t a m e a n r a t e o f
2 e m p e r m o n t h o r s i m i l a r t o m y d a t a ,
h o w e v e r , s i z e s a t t i m e o f t a g g i n g a r e n o t
g i v e n . T h i s t y p e o f l a g s a p p a r e n t l Y c a u s e
l e s s p h y s i o l o g i c a l s t r e s s w h i c h i n t u r n a f f e c t s
g r o w t h .
I n L a k e G e o r g e , U g a n d a , T . n i t o t i e a
l a g g e d a n d r a n g i n g b e t s e e n 1 7 a n d 2 5 e m
g r e w o n l y 0 . 8 e m / m o n t h ( E A F F R O 1 9 5 3 ) .
T h i s i s s i m i l a r t o d a t a o b t a i n e d f r o m o n e
T . n i t o t l e a m a l e r e l e a s e d i n t o t h e l a k e a t
K i s u m u a n d c a p t u r e d 1 5 6 d a y s l a t e r . T h i s
f i s h i n c r e a s e d a t a m e a n r a t e o f 1 . 3 e m a n d
2 8 g r a m s / m o n t h o r s i m i l a r t o g r o w t h o f
t a g g e d T . n i t o t l e a i n p o n d s . A g a i n d i f f e r e n c e
c a n b e a t t r i b u t e d t o m e a n s i z e o f s p e c i m e n 5 .
G A R R O D ( 1 9 5 9 ) r e p o r t e d a p p r o x i m a t e l y
5 0 : ? ; o f t a g g e d T . v a r i a b t l l s r e l e a s e d i n t o a
l a k e d i d n o t i n c r e a s e i n s i z e . T h e l a t t e r
f i s h e s w e r e t a g g e d w i t h m e t a l o p e r c u l a r
t a g s w h i c h p e r h a p s h i n d e r n o r m a l f e e d i n g
b e h a v i o u r a n d r e s u l t a n t g r o w t h . S m a l l
s a m p l e s i z e ' , l a r g e r M s i z e d s p e c i m e n s , a n d
d i f f e r e n t t y p e s o f t a g g i n g d e v i c e s e m p l o y e d
i n p r e v i o u s s t u d i e s e s s e n t i a l l y p r e c l u d e s
m e a n i n g f u l c o m p a r i s o n w i t h g r o w t h r a t e s
i n m y s t u d y .
N o o b v i o u s d i f f e r e n c e s e x i s t e d i n m e a n
g r o w t h r a t e b e t w e e n s e x e s o f T . n U o t i c a
( T a b l e 8 ) . U n t a g g e d f e m a l e s d o a p p e a r t o
g r o w m o r e r a p i d l y t h a n m a l e s w h e n s m a l l e r ,
h o w e \ ' e r , t h e r e v e r s e i s t r u e i n l a r g e r f i s h e s .
T h e l a t t e r g r o u p a r e a p p r o a c h i n g o r w i t h i n
t h e s i z e o f m a t u r i t y o b s e r v e d i n p o n d s i n
m y s t u d y a n d r e c o r d e d b y o t h e r s i n t h e s a m e
e n v i r o n m e n t s . F e m a l e s b e g i n t o d i v e r t m o r e
e n e r g y i n t o r e p r o d u c t i v e a c t i v i t i e s , a s s h o u l d
m a l e s , b u t t h e e f f e c t o n g r o w t h s e e m s t o
b e g r e a t e r i n t h e f o r m e r . M a r k e d l y r e d u c e d
g r o w t h i n b r o o d i n g f e m a l e s s t r e n g t h e n s t h i s
s u p p o s i t i o n . T h e s e f i s h e s i n c r e a s e i n l e n g t h
a b o u t o n e - t h i r d a s m u c h a s t a g g e d f i s h e s
i n g e n e r a l a n d e s s e n t i a l l y n o t a t a l l i n w e i g h t ,
o v e n l o s i n g o n s e v e r a l o c c a s i o n s ( T a b l e 8 ) .
G r o w t h o f t a g g e d T . v a r i a b i l i s s u g g e s t s
g r o w t h r a t e i s r e d u c e d f o l l o w i n g m a t u r i t y
( E A F F R O 1 9 6 0 ; F R Y E R 1 9 6 1 ) .
A b a s i c a s s u m p t i o n w h e n e m p l o y i n g a n y
t a g g i n g d e v i c e i s t h a t i t d o e s n o t a f f e c t .
i n o n e w a y o r t h e o t h e r , t h e c h a n c e s f o r
r e c a p t u r e . T a g g i n g w i t h D e n n i s o n a n d
F l o y t a g s d e f i n i t e l y i n c r e a s e s a g i v e n f i s h e s
s u s c e p t i b i l i t y t o c a p t u r e i n a g i l l n e t . I n
a g r e e m e n t w i t h C H l L V E R S a n d G E E ( 1 9 6 9 ) ,
T i / a p i a s p p . l a b e l l e d w i t h D e n n i s o n t a g s
w e r e c a p t u r e d i n g r e a t e r n u m b e r s t h a n t h o s e
t a g g e d w i t h F l a y , a l t h o u g h d i f f e r e n c e s w e r e
n o t s t a t i s t i c a l l y s i g n i f i c a n t . S t r u c t u r e o f t h e
e x t e r n a l p o r t i o n o f " t h e t a g i s d i f f e r e n t .
a D e n n i s o n t a g h a s m o r e " e n t a n g l i n g
e d g e s " t h a n d o e s i t s f l o y c o u n t e r p a r t .
D u e t o t h i s b i a s , p o p u l a t i o n O r m o r t a l i t y
e S t i m a t e s o f T i / a p i a b a s e d o n f i s h e s c a p t u r e < !
i n g i l l n e t s s h o u l d b e m a d e w i t h c a u t i o n o r
n o t a t a l l , O n t h e p o s i t i v e s i d e , g r e a t e r
s u s c e p t i b i l i t y t o c a p t u r e i n C r e a s e s r e t u r n s
o f t a g g e d f i s h e s a n d i n h e r e n t i n f o r m a t i o n o n
m o v e m e n t s , m i g r a t i o n ' . a n d g r o w t h ,
C L A R J A S M O S S A M B I C U S
T a g g i n g o f t h i s s p e c i e s o f c a t f i s h w i t h
e i t h e r t y p e o f t a g s h o u l d b e p e r f o r m e d i n
a d o r s a l - l a t e r a l a s o p p o s e d t o a c a u d a l
p o s i t i o n . S h e d d i n g r a t e s f r o m t h e e x t r e m e
p o s t e r i o r p a r t o f t h e f i s h w e r e e v e n h i g h e r
t h a n i n T i / a p i a s p p . ( T a b l e 1 0 ) . T h i s i s a
h a r d y f i s h a s e m p h a s i z e d b y l o w m o r t a l i t y
r a t e s ( c a . 2 . 7 ~.~) r e s u l t i n g f r o m t a g g i n g .
B a s i c a n a t o m y a l l o w s f o r t a g p l a c e m e n t
w i t h o u t a p p r o a c h i n g t h e v i t a l o r g a n s o f t h e
a n t e r i o r p o r t i o n o f t h e f i s h . S i m i l a r t o
T i l a p i a , r e t e n t i o n i s a u g m e n t e d i n a dorsal~
l a t e r a l l o c a t i o n b y i n c r e a s e d m u s c l e m a s s f o r
a n c h o r i n g o f t a g r e l a t i v e t o t h e e x t r e m e
c a u d a l p o s i t i o n . I n a d d i t i o n , r e d u c e d m o v e -
m e n t o f t h e t a g a n d r e s u l t a n t s t r e s s o f f r i c t i o n
o c c u r s w h i l e s w i m m i n g . A m p l i t u d e o f l a t e r a l
m o v e m e n t o f t h e e x t r e m e c a u d a l r e g i o n o f
\
\
C l a r i a s i s · m a r k e d l y J
T i l i l p i a d u e t o t h e t u ; ; J
m o r p h o l o g y o f t h e f o r i
G r o w t h r a t e o f t h i s
g r e a t e r i n t h o s e f i s h e s
l a t e r a l l o c a t i o n . O n a n
g r e w v e r y l i t t l e , a n d
w a s h i g h . T h i s s u g g e s
u t i l i z e d a s a t o o l i n e s t u
s p e c i e s i n L a k e V i c t 4
f i s h e s d i s p l a y e d m o r e
o n e s a n d i s i n p a r t e x '
l e n g t h - w e i g h t r e l a t i o m
n o t a v a i l a b l e o n g r o "
f i s h e s o f t h i s s p e c i e s , '
s t a t e m e n t s r e g a r d i n g
o n g r o w t h . D a t a a T !
b e i n g a c c u m u l a t e d .
G e n e r a l l a c k o f , o r
o f C / I l r i l l s i n e x p e r i f l
a t t r i b u t a b l e t o s e v e r a
m e n s w e r e f e d o n l y
. . r e p e r h a p s o u t o f
t r o p h i c l e v e l o f t h i s '
d e n s i t y o f f t s l l e s i n I
f e a s i b l y r e d u c e g r o '
f i s h e s i n h a b i t e d t h e
i n f l o w o f w a t e r f r o m
l a k e o c c u r r e d a l m c
o f t e n o b s e r v e d t o " c
a t t e m p t i n g t o " r u n
o r i f i c e o f t h e p i p e a
o f t h e p o n d . T h i s
a c t i v i t i e s w h i c h W I
c a p t u r e o f y o u n g i n
d o e s p r o v i d e a s o u
p e r h a p s o v e r - a l l '
i n t e r i m o f t h e e x p e l
G E N E R A L O E
C O N C L U S I O N S
O v e r a l l , t a g g i n g
d e t r i m e n t a l e f f e c t ,
o r n a t u r a l a c t i v i t i e
T i l a p i a s p p . a n d
w i l l g r o w , f e e d , a l
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sentially not at all in weight,
;everal occasions (Table 8).
ged T. variabi/is suggests
'educed fOllowing maturity
FRYER 1961).
ption when employing any
that it does not affect
he other, the chances fa;
ng. with Dennison and
ly Increases a given fishes
oapture in a gill net. In
IILVERS and GEE (1969),
ned wllh Dennison tags
:reater numbers than those
although differences Were
~ificant. Structure of the
of the tag is different
h~s more "entanglin~
; lis Flay counterpart,
population or mortality
based On fishes captured
Ile made wjth caution or
e positive side, greater
I~ure increases returns
Inherent information on
On$, and Browlh,
IIB/CUS
:peties of catfish with
lould be performed in
opposed to a caudal
lles from the extreme
fish were even higher
(Table 10). This is a
ized by Jaw mortality
!lltmg from tagging.
s for tag placement
Ie vital organs of the
Ihe fish. Similar to
gInented in a dorsal_
ased muscle mass for
".Ive to the extreme
ition, redueed move-
tant stress of friction
Amplitude of lateral
le caudal region of
Clarias is markedly greater than that of
TI/apia due to the tube or whip-like gross
morphology of the former genus.
Growth rate of this species was slightly
greater in those fishes tagged in a dorsal-
lateral location. On an average, specimens
grew very little l and individual variation
was high. This suggests taggmg cannot be
utilized as a tool in estimating growth of this
species in Lake Victoria. Again, smaller
fishes displayed more growth than larger
ones and is in part explainable in terms of
length-weight relationships. Literature was
not available on growth rates of untagged
fishes of this species. therefore precluding
statements regarding the effect of tagging
on growth. Data arc, however, currently
being accumulated.
General lack of, or quite reduced growth
of Clarias in experimental ponds may be
attributable to several factors. First, sped..
mens were fed only poultry pellets which
"re perhaps out of phase with optimal
trophic level of this piscivore. In addition,
density of fishes in this smal! pond could
feasibly reduce growth rate. Also these
fishes inhabited the reservoir pond where
inflow of water from a pipe extending to the
lake occurred almost daily. Fishes were
often observed to "climb" out of the water,
attempting to "run upstream" towards the
orifice of the pipe a ~ctre above the surface
of the pond. This indicated reproductive
activities which were later confirmed by
capture of young in the pond. Such activity
does provide a source of energy drain. and
perhaps o\er-al1 weight loss durin~ the
interim of the experimcnt~..
GENERAL OBSERVAnONS
CONCLUSIONS
Overall, tagging does not have a highly
detrimental effect (i.e. on grov,th, mortality,
or natural activities) on thc majority of both
Tilapia spp. and Ckrris lYiossambiclIs, Both
will grow, feed, and repo' .duce nfter tagging.
The former genus as a group has been ob-
served to feed in aquaria immediately after
tagging if acclimatized to both the environ-
ment and a daily ration. Dissection of
internal portion of the tag in specimens
marked for several days to a week most
always show some internal bleeding, however,
fishes examined after a period of four
months either in ponds or those re-captured
from the lake show little internal bleeding
and in most cases complete healing. Re-
productive state, conditions of capture,
size (in extremely small fishes), position and
accuracy of tagging, and post-tagging en-
vironment combined, determine the fate
of an individual fish with reference to tag-
sheddmg and/or mortality.
As a general rule, one needs to tag 30 to
40% more Tilapia and IO~;) more Clarias
mossambicus than projected goals to com.
pemate for lag loss and mortality due to
tagging. Either Dennison or Flay tags can
be successfully employed depending on the
budget of a respective programme. There is a
markcd difference in potential costs of each.
Numbering of the former is easily ac·
complished with the steel die set of nominal,
cost, only being expensive in time. One
certainly has to consider labour costs, bUl
according to my calculations are small in
East Africa relath'c to the difference in cost
per unit of the two types of tags. The Denni-
son tag does not allow for' added information
regarding agency sponsoring or conducting
the program or reward information. This
could feasibly be alleviated with a through
PR program. It is my opinion that this
information is extraneous considering the
fact that only one agency is currently con·
ducting such a program on Lake Victoria.
Limited publicity to date has indicated
the fishermen around Nyanza Gulf associate
a tag on a fish as something unnatural
and perhaps profitable, regardless of
whether they are able to rcad either numbers
or information on a reward or to whom to
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r e t u r n t h e t a g . S o c i o - e c o n o m i c f a c t o r s
p r o v i d e t h e i n i t i a t i v e t o d t : t e r m i n e t h e ( a t t e r ,
a n d c o u p l e d w i t h s p e e d o f c o m m u n i c a t i o n
a n d d e n s i t y o f p o p u l a t i o n s a r o u n d t h e l a k e
i n c r e a s e t h e p r o b a h i l i t y t h a t a t a g w i l l f i n d
i t s w a y t o t h e p r o p e r p a r t y . T h e c a t a l y s t o f
o n e p e r s o n r e c e i v i n g a r e w a r d f o r a t a g i s
q u i t e f a v o u r a b l e t o t h e p r o g r a m m e . E x -
p e r i e n c e t o d a t e s u g g e s t s t h a t i f t a g g i n g i s
c o n d u c t e d f o r a p e r i o d o f 3 d a y s o r m o r e
a t a g i v e n l o c a f i t y a t l e a s t o n e s p e c i m e n w i l l
b e r e t u r n e d q u i c k l y a n d w i t h p a y m e n t o f r e -
w a r d , p o s i t i v e r e i n f o r c e m e n t f o r t h e p r o -
g r a m m e o c c u r s .
S U M M A R Y
I . A q u a r i a e n v i r o n m e n t s a r e v a l i d f o r
c o n d u c t i n g e x p e r i m e n t s t o p r e d i c t e x -
p e c t e d . l o s s o f t a g s i n I i l a p i a s p p .
r e l e a s e d i n t o L a k e V i c t o r i a .
2 . A d i f f e r e n c e i n t a g - s h e d d i n g r a l e o f
D e n n i s o n a n d F l o y t a g s i n T i / a p i u
o c c u r r e d i n p o n d s . O n e c a n e x p e c t
b e t w e e n 3 0 a n d 4 0 ~~ l o s s o f f i s h e s d u e
t o t a g - s h e d d i n g a n d m o r t a l i t y i n s i d e a
p e r i o d o f 3 m o n t h s . L o w e r s h e d d i n g
r a t e s a n d c o s t p e r u n i t o f D e n n i s o n
t a g s r e n d e r s t h e m m o s t f e a s i b l e f o r u s e
i n a f i s h tag~recovery p r o g r a m m e o n
L a k e Y k t o r i a .
3 . N o d i f f e r e n c e s e e m s e v i d e n t i n s p e c i e s
s p e c i f i c s h e d d i n g r a t e s o f T i l a p i a s p p .
o n t h e b a s i s o f p r e s e n t d a t a .
4 . S i z e o f T . n i l o t i c a d o c s n o t a p p e a r t o
g r e a t l y i n f l u e n e e t a g - s h e d d i n g O r
m o r t a l i t y e x c e p t i n e x t r e m e l y s m a l l
( l e s ; t h a n 8 e m ) s p e c i m e n s . I n s u f f I c i e n t
d a t a p r e c l u d e s s t a t e m e n t s o f s i z e - e f f e l : t
o n t a g - s h e d d i n g i n T . l e u c e s t i c t a o r
T . z i l l i i . T i l a p i a 1 0 t o 1 2 e m i n s i z e
p o t e n t i a l l y p r o d u c e v a l u a b l e d a t a o n
g r o w t h a n d s h o u l d b e t a g g e d .
5 . P o s i t i o n o f t a g g i n g h a s t o c o n s i d e r b o t h
t a g - s h e d d i n g a n d m o r t a l i t y r a t e s w h i c h
t o g e t h e r d e t e r m i n e t h e n u m b e r o f
i n d i v i d u a l s a v a i l a b l e f o r p o s s i b l e r e t u r n .
C o n s i d e r i n g b o t h v a r i a b l e s , t h e c a u d a l
p o s i t i o n i s b e s t i n T i l a p i a , h o w e v e r ,
a d o r s a l - l a t e r a l l o c a t i o n i s m o r e d e -
s i r a b l e i n C l a r i a s m o s s a m b i c u s .
6 . T i m e r e m a i n s a d y n a m i c f a c t o r i n
s h e d d i n g r a t e s a n d m o r t a l i t y i n t h e
f i r s t m o n t h , b u t b e c o m e s m o r e s t a t i c
t h e r e a f t e r .
7 . R e d u d i o n o f s t r e s s i n c o l l e c t i o n a n d
h a n d l i n g o f T i l a p l a d e c r e a s e s m o r t a l i t y .
8 . C h a r a c t e r i s t i l : l e n g t h - w e i g h t r e l a t i o n -
s h i p s m u s t b e c o n s i d e r e d w h e n d e -
t e r m i n i n g e f f e e t o f s i z e o n t a g - s h e d d i n g
i n b o t h g e n e r a . W e i g h t a p p e a r s t o b e
r e d u c e d m o r e d u e t o t a g g i n g t h a n
l e n g t h a n d t h e e f f e c t i s g r e a t e r i n l a r g e r
s p e c i m e n s o r t h o s e a t o r p a s t a g e o f
m a t u r i t y . P l a s t i c i t y o f g r o w t h o f T i l a p i a
a n d d i f f e r e n t i a l e n v i r o n m e n t a l c o n d i -
t i o n s o f e x p e r i m e n t a t i o n p r e s e n t l y
r e n d e r d i f f i c u l t j u d g e m e n t s a s t o e f f e c t
o n g r o w t h r a t e o f t h e r e s p e c t i v e t a g s
e m p l o y e d i n t h i s s t u d y , h o w e v e r f i s h e s
d o g r o w w h e n t a g g e d a n d a f a c t o r
c a n f e a s i b l y b e c a l c u l a t e d w h i c h w i l l
a i d i n a g e a n d g r o w t h s t u d i e s .
9 . B a s e d o n p e r c e n t a g e i n c r e a s e i n l e n g t h
o r w e i g h t t a g g i n g d o c s n o t d i f f e r e n t i a l l y
a f f e c t g r o w t h o f m a l e s a n d f e m a l e s o f
T i l a p i a . B r o o d i n g f e m a l e s a r e , h o w e v e r ,
d r a s t i c a l l y a f f e < : t e d b y t a g g i n g .
1 0 . T a g g i n g w i t h e i t h e r D e n n i s o n o r F l o y
t a g s p o s i t i v e l y i n f \ u e n c e s a f i s h ' s c h a n c e s
o f b e i n g c a p t u r e d i n a g i l l n e t . T h i s
p r e c l u d e s p o p u l a t i o n o r m o r t a l i t y e s t i -
m a t e s b a s e d o n f i s h e s c a p t u r e d i n t h i s
m a n n e r , h o w e v e r , f a v o u r a b l y a f f e c t s
r a t e o f r e c a p t u r e a n d i n h e r e n t i n -
f o r m a t i o n o n m o v e m e n t s , m i g r a t i o n s ,
a n d g r o w t h r a t e s .
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,
I
f
\
\
M d a m b a , O u m a O p a r . ]
D a u d i M a g e r o f o r a i d i n p i l
c o l l e c t i o n a n d t a b w a t i o n ( J
a l s o d u e t o M e s s r s P h i l l i p
f o r m a n y h o u r s o f m a n u
a o d m a i n t e r u m c e o f po~
w o r k a b l e r e s e a r c h s i t u a t i d
W a n j a l a f o r h a n d l i n g en~
M a r t e n f o r a i d i n s t a t J
a n d b o t h f o r c r i t i c i s m < l
R E F E R E N C E S
B e a u c h a m p , R . S . A . . ( I !
f i s h i n g e x i s t i n g s t o c k a
r e f e r e n : e t o L a k e V i
G u l f . E . A . F . F . R . O .
3 ( } . - 3 4 .
B e v e r t o n , R . T . H . ( 1 9 5 9 )
L a k e V i c t o r i a ' f i s h e r
( M i m
e o
) .
C h i l ' r ' e r s . R . M . a n d J .
e x p e r i m e n t s o n a q l l
f l o y n y l o n t a g S . E . A
t 9 6 9 : 1 5 - 2 0 .
D e n , M . B . ( 1 9 6 9 ) . A n e w
f e c 8 9 9 1 i c a t o r . f r Q 1 l
5 7 - 5 9 .
E A F F R O ( 1 9 5 3 ) : ( t 9 6 0 ) '
w a t e r F i s h e r i e s R e c ;
R e p o r t s . G o v e r n r n e l
F r y e r , G . ( 1 9 6 1 ) . O b s e n
c i c h l i d f i s h f i J a p ; a
n o r t h e r n w a t e n ; . o f
R e v . Z o o l . B o t . A j
_ _ _ . ( 1 9 7 4 ) . T h e
,
I
~' g both variables, the caudals best In Tifapia, howeverteral location is more cte~
Clarias mossambicus.
aains a dynamic factor in
rates and mortality in the
:h, but becomes more static
of stress in collection and
If .Tilapia decreases mortality.
.tlC length-weight relation-
t be considered when de-
~ffect of size on tag-shedding
~era. Weight appears to be
lOre due to tagging than
Ithe effect is greater in larger
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growth studies.
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